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Proteins are the machinery of life – understanding protein 
structure provides important clues about their mode of 
action. For this reason, more than 100.000 protein 
structures have been determined experimentally and are 
available in databases. At the same time, information about 
interfacial proteins is sparse. Not a single structure of an 
interfacial protein can be found in databases. We lack 
critical information about interfacial proteins to understand 
biomembranes, the protein control of biominerals, the 
health impact of artificial biomaterials and the toxicity of 
microplastic. In addition, for sensor or nanotechnology 
application, understanding protein binding to surfaces will 
be key. The current lack of information is, in part, explained 
by the experimental difficulty of determining the structure 
of proteins within monomolecular layers – in the 
overwhelming presence of unbound proteins in tinear the 
interface. Here, sum frequency generation (SFG) 
spectroscopy has been developed into a surface sensitive 
tool to probe protein structure in detail. We have recently 
developed methods combining molecular dynamics (MD) 
simulations with SFG spectroscopy to follow the binding, 
structure and motion of interfacial proteins.  
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